IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 
In re the Application of: 
ASHIDA et al 
Serial No.: 

(Division of U.S.S.N. 09/303,498 
filed: April 30, 1999) 

Filed: November 15, 2001 

For: VEHICLE SEAT, A SKIN MATERIAL 
FOR VEHICLE SEAT AND A METHOD 
OF MANUFACTURING THE VEHICLE 
SEAT 

PRELIMINARY AMENDMENT 

Assistant Commissioner for Patents 
Washington, D.C. 20231 

Sir: 

Please amend the captioned application as follows: 
IN THE SPECIFICATION & ABSTRACT: 

Please substitute the attached Substitute Specification & Abstract for the originally filed 
Specification. 

IN THE SUBSTITUTE SPECIFICATION: 

Page 1, between lines 3 and 4, insert the following paragraph: 



Group Art Unit: 
Examiner: 
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-This application is a division of U.S.S.N. 09/303,498 filed April 30, 1999 and allowed 
September 21, 2001.- 

Please rewrite the paragraph at page 10, lines 8-11 as follows: 

-Further, since the closed-cell cellular material 14 is present between the PVC layer 12 
of the skin material 10 and the cushioning material 20, the plasticizer contained in the PVC layer 
12 cannot migrate through the substrate fabric 13 to the cushioning material 20, thereby 
preventing degradation of the cushioning material 20- 

Please change the paragraph at page 22, line 17 to page 23, line 1 to read as follows. 

-Alternatively, adhesive 40 may be coated on skin material 10 molded into a 
concave/convex shape in a mold frame and then the skin charged with a starting precursor for 
urethane foam and molding the same by framing - 

IN THE CLAIMS: 

Please cancel claims 1-12 and rewrite claims 13, 14 and 15 as follows: 

13. (Amended) A method of manufacturing a vehicle seat comprising: 

providing a cushioning material having a ridge defining a seating area; 

coating an adhesive on at least one the seating area of the cushioning material and a first 

portion of a skin material disposed to cover the seating area; 
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covering the cushioning material with the skin material; 
press-bonding the skin material to the cushioning material; and 
securing a peripheral edge of the skin material to the seat. 

14. (Amended) A method of manufacturing a vehicle seat as defined in claim 13, wherein the 
method further comprises: 

vacuum forming the skin material into a three-dimensional shape prior to said coating. 

15. (Amended) A method of manufacturing a vehicle seat as defined in claim 13 further 
comprising: 

forming the skin material by joining the first portion of the skin material and a second 
portion of skin material, for covering portions of cushioning material outside of the seating area, 
said joining forming a joining line; 

forming a concave groove in the cushioning material at a predetermined position 
including the joining line, on the seating area side of the ridge; and 

covering over the cushioning material with a water proof film and then cutting off the 
water proof film along the concave groove so that no water proof film remains within the seating 
area. 

REMARKS 

A "Substitute Specification and Abstract" is submitted herewith in order to place the case 



3 



7 



in better idiomatic English form. It has been noted that the case as originally filed did not 
include an Abstract. The "Substitute Specification and Abstract" submitted herewith contains no 
new matter. In order that the examiner can satisfy himself in this regard, also submitted herewith 
is a marked-up copy of the original specification, from which the "Substitute Specification" was 
typed. 



Dated: November 15, 2001 

LORUSSO&LOUD 
3137 Mount Vernon Avenue 
Alexandria, VA 22305 




Reg. No. 25,814 



(703) 739-9393 
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Amendments to Specification 
In the substitute specification, please rewrite the paragraph at page 10, lines 8-11 as 
follows: 

-Further, since the closed-cell cellular material 14 is present between the PVC layer 12 
of the skin material 10 and the cushioning material 20, the plasticizer contained in the PVC layer 
12 cannot migrate through the substrate fabric 13 to the cushioning material 20, thereby 
preventing degradation of the cushioning material 20.- 

Please change the paragraph at page 22, line 17 to page 23, line 1 to read as follows. 

-Alternatively, adhesive 40 may be coated on skin material 10 molded into a 
concave/convex shape in a mold frame and then the skin [then] charged with a starting precursor 
for urethane foam and molding the same by framing.-- 
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Amendments to Claims 



13. (Amended) A method of manufacturing a vehicle seat comprising: [in which a cushioning 
material is covered with a skin material, wherein the method comprises;] 

providing a cushioning material having a ridge defining a seating area; 

[a step of] coating an adhesive on [to] at least one the [of a region inward of a ridge for a] 
seating area of the cushioning material and a first portion of a skin material disposed to cover [a 
region inward of the ridge for] the seating area; [of the cushioning material,] 

[a step of] covering the cushioning material with the skin material; [to the cushioning 
material,] 

[a step of] press-bonding the skin material to [and] the cushioning material; [,] and 
securing a [step of applying a treatment to the] peripheral edge [end] of the skin material 
to the seat . 

14. (Amended) A method of manufacturing a vehicle seat as defined in claim 13, wherein the 
method further comprises; [;] 

[a step of] vacuum forming the skin material into a three-dimensional shape [,] prior to 
said [a step of] coating [an adhesive to at least one of the region inward of the ridge for the 
seating area of the cushioning material and the skin material disposed to the region inward of the 
ridge for the seating area of the cushioning material, and 

a step of vacuum forming the skin material]. 
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15. (Amended) A method of manufacturing a vehicle seat as defined in claim 13 further 
comprising [, wherein the method comprises the steps of]: 

forming the skin material by joining the first portion of the [a] skin material [including 
the region of the seating area] and a second portion of skin materia l for covering portions of 
cushioning material outside [not including the region] of the seating area, said joining forming a 
joining line; 

forming a concave groove in the cushioning material at a predetermined position 
including the [a] joining line,, [for joining the skin materials] on the seating area side of the ridge 
[for the cushioning material from the joining line to a region of the seating area]; [,] and 

covering [a water proof film] over the cushioning material with a water proof film and 
then cutting off the water proof film along the concave groove so that no water proof film 
remains within the seating area . 
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Title of the Invention 

VEHICLE SEAT, A SKIN MATERIAL FOR A VEHICLE 
SEAT AND A METHOD OF MANUFACTURING THE VEHICLE 
SEAT 



Background of the Invention 

1. Field of the Invention 

The present invention concerns a vehicle seat and, 
particularly, it relates to a vehicle seat used^I^jZ 
outdoors and a method of manufacturing a vehicle seat, 
which has good finishing, jEigfi) physical properties, 
durability and weather Jproofness^ and K can be manufactured 
efficiently, as well as a skin material for the vehicle 
seatjand a method of manufacturing the vehicle sea^Z 

2. Statement of the Relate^ Art 

A vehicle seat has been formed, for example, by 
disposing a cushioning material on a bottom plate and 
cover ingjthem^ with a skin material. For the vehicle seat, 
fa" seat o£7a concave/convex shape has . been proposed 
particularly in view of aestheticf^esign or convertible/ 
^feeding upon) riding . For example, a method of using a 
tack last technique for forming the concave/convex portion 
for a method of) covering a cushioning material with a skin 
material by stitching^ha^ been^cnown for the method oy 
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manufacturing Jthe} seat* of J^ej concave/ convex shape. 

In the tack last method, as shown in Fig. 10, a 
concave line is formed to a cushioning material 120 and a 
skin material 110 is tack lasted by a tack last means 
(tack last string) 140 to a bottom plate 130. 

The tack last seat described above involves a 

/A 

pr obi em*' that a distinct feeling for the concave/convex 
shape can not be obtained when the concave line forms a 
complicat^ curve (such as an S- shaped curve) or a three 
dimensional curve, unless many tack last points are set on 
every turning point of the curve* 

flf/the number of tack last points is increased m 
order to overconp^/this drawback! a dimple -like^statej 
Jappiizs locally toj the outer surface^only in the tackj 



appea^antrg, as well as 
/worsen the? ef f iciency/o£) the assembling operation. 
Further, since the tack last portionsyundergo^ concentrated 
forc^, the skin material and the tack last means are 
sometimes detached . 

The method of covering a cushioning member 120 with 
a skin material 110 having the concave/convex shape formed 
by stitching jTnvolv^s aj drawback that ^desir ajsle) 
["separation is caused betweexDthe skin material 120 and the 



cushioning material 120 ^at the concave/convex portion, 
particularly, at the concave portion. 
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In order to solve the foregoing problem, 7a7vehicle 



seat formed by y€oat>£ri^ an adhesive JorrJ the seating area of 
the cushioning material and bonding the skin material 
theretolhas been known*/ In this vehicle sea t,/an7 adhesive 
is^^ted^at^ predetermined portions including ridges of 
the cushioning material* 



However, when a rider sits on the seat, sinceja^load 
/everts mast concentrically on the ridges of the cushioning 

material^" and, if! the skin material is secured j£t theT) ^ J 

jTrTdges to the cushioning material J excessive f orce^exerts) 

on the skin material to undesirably flex or crease the 



seat , 



Further, in^Ehe method ofy ^covering the cushioning 
material 120 with the skin material 110, it is necessary 
to prevent water J^du&^f from jXntrndin^ into the 




'^plurality of| skin materials llO^titchedj 

For this purpose, a water proof film (not illustrated) is 
disposed between the skin material 110 and the cushioning 
material 120 at the stitched portions of the skin material 
110 to prevent intrusion of rain water or the like^by the^ 

J~wat er proof filrn^? 

In£Hhe method otj using the water proof film 
described above,., .it is necessary to dispose the water 
proof film accurately^/for enabling^to prevent water 
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dust/ from intruding ]&eii^TJSr^mifer^orTTons™By ) 

Further, in a vehicle seat formed by covering the 
cushioning material 120 with the skin material 110 by 
stitching, since ^separation tends to be caused between] the 
skin material 110 and cushioning material 120 at-f^r 
con cave/ convex portions, particularly , at concave portions, 
j& method^/o^coatingjan adhesiveVbetween the skin material 
110 and the cushioning material 12 0 to prevent separation^ 



'has been known 



When the adhesive isje^tedj between the skin 
material 110 and the cushioning material 120, if the water 
proof film is not disposed at an appropriate position, the 
water proof film comes intc^nj adhesive ^£oating region^tcT? 
J^^-Me-r^ or 
the water proof f il^jfs put^ between the adhesive and the 



skin material 110 interf ere^lfeadhesion between the 

skin material 110 and the cushioning material 120. 

Therefore, it is necessary to accurately cut off the 
water proof film at exact positions, but the operation 
/conducted while confirming the cut off position is 
laborioug£lji<^^ cz 





not be conducted efficiently, 

Further, the' vehicle seat is generally formed as an 
integral cellular molding^^oduct^ comprising a skin 
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material, a cushioning material and a bottom plate, for 
example, a polyvinyl chloride skin material and a 
polyurethane cellular material. 

As shown, for example, in Fig. 15 and Fig. 16. the 
vehicle seat comprises a skin material 110 and a ^^y^J^ 
cushioning material 120, and the skin material 110 /is 
/constituted by applying a surface treating! acrylic 
material lllto a synthetic resin 112 or^^inatingaj 
synthetic resin 112 K on a substrate fabric 113 # jand applyingy 
Ha-^s u r'f^acg — txea^i~n^~ ; ma1rex'i~a^^^^^ / 

— To J 

Then, the skin material 110 is bonded^ai^ the surface of 

the synthetic resin 112 or the substrate fabric 113 using 
an adhesive 14 0 

In the prior art described above, if a polyvinyl 
chloride skin material is used, for example, as the 
synthetic resin 112, Ex results in a drawback thatj vinyl 
resin-like gloss appears on the surf ace jto^ lack in a grave / 
j^tfeeli ngj 

Further, contact between the skin material 110 and 
the cushioning material 120 results in the following 
disadvantages . 

XTFhkt Is) A plasticizer contained in the synthetic 
resin 112 migrates to K the 0 cushioning material 120^ poj 
^eteriorate the' cushioning materialTj 

^St her^ W*en a plasticizer contained in the 
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synthetic resin 112 migrates to the cushioning material 
120, the amount of the plasticizer contained in the 
synthetic resin 112 is decreased to make the synthetic 
resin 112 hard and y worsen the f eelanglupon sitting on the 



seat . 



/"Further, a$A®ine catalyst contained in the 
cushioning material 120 (givegyan effect on^ he synthetic 
resin 112 to cause discoloration or fading Jfi^the 
synthetic resin 112, therebyJ^eterioMtin^ the aesthetic 
appearance of the vehicle seat. 

yFurtnerJ^f a solvent type adhesive is used as an 



adhesive 140 for bonding the skin material 110 /and} the 
cushioning material 120/X solvent contained in the 
adhesive migrates to the synthetic resin 112 to discolor 
the synthetic resin 112. 

For overcoming the drawbacks described above, /Tt has 




type resin film or a polyethylene type resin film between 

the skin material and the cushioning material, but this fc^cl h®cj 

increases the number of /parts to^make^the manufacturing 

cost expensive and increase the number of steps. 



SUMMARY OF THE SpSfVENTION 

An object of the present invention is to provide a 
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vehicle seat in which a water proof film is disposed 
accurately at stitched portions of a skin materials/for^ 
covering a cushioning material and reliably preventing 
water or dustjf from intruding through the stitched 
portions of the skin material, as well asra method of 
manufacturing such a vehicle seat. 

Another object of the present invention is to 
provide a vehicle seat witlr preferred f inislj^^^ having 
high durability and capable of being manufactured 
efficiently, as well as v a method of manufacturing such a 
vehicle seat. 

A further object of the present invention is to 
provide a skin material for use in a vehicle seat having a 
satisfactory appearance, and capable of preventing 
^migratio n atj a plastici2er contained in^synthetic resin @f *kfa 
Q f\° *l cushioning material without increasing the number of >j 
Jp&Ttsr and aj number of steps, thereby preventing/worsening 
j^ofj feeling upon sitting on ^ seat and degradation of the 
cushioning material. 

A further object of the present invention is to 
provide a skin material for use in a vehicle seat free 
from the worry of discoloration or f adingT"inj the skin 



material caused by an amine catalyst contained iry^^ i 



cushioning material. 

A further object of the present invention is to 
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provide a skin material for use in a vehicle seat capable 
of ^pre ventingy discoloration /6^a skin material caused by 
migration of a solvent to the skin material when a solvent 
type adhesive is used for bonding the skin material J^$J 
the cushioning material. 

A still further object of the present invention is 
to provide a skin material for use in a vehicle seat that 
can be bonded by high frequency welding. 

A still further object of the present invention' is 

to provide a skin material for use in a vehicle seat 

^ — ^i~> 
having ^satisfactory leather-like feeling, with no j 'O $S fyf ^mi^^ 

fdegra&ationj due to abrupt shifting of load when a rider 

sits on the seat and^showing high weather proof ness to they 

weather 

In the present specification, "vehicle .seat " 

> **** 

includes /tSose Jseats for land motorcycles J2frJscooters, as 
well as^snowjKiobi^ and water motorcycles and, further, 
includes vehicle seats for tricyclefo? buggy vehicles, 



s/or building7machine seats 



mounting vehicles/or building/machine seats 

j~ The present invention is to be explained with 

/ reference to embodiments based on claims. _ , /, f 

< . 0^ t* JjL fb* * a<ttr«fcMCC toft mM>mc* 1 

£Kf vehicle seat S / of the present invention- /has 

Constitution in viffi^ a cushioning material 20^1sjdisposed 

on a bottom p late 3<^rjand the cushioning material 20jlsJ 

covered with a skin material 10. 
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The skin material 10 and the cushioning material 20 

are bonded with an adhesive 40 coated^ola region 50. 

inward of a ridge /12 for/ a seating area of the cushioning 

material 2Q/"~excepting for the top end of the seat?. The 

m . ' 

adhesive 40 is coated^ojone or both of the skin material 
10 and the cushioning material 20. 




when the skin material and the cushioning material 

are bonded by the adhesive in this way P /it suitably"/ 

o$ ' * — 1 

lacilitates the assembling^/6peration be tween ^ the 

*]Q Cushioning material and the skin material. 

Further, since the adhesive is coated ^6 a region 

inward of the ridge for the cushioning material, the skin 

tu^/cA receive j -ji^e 
material is not secured at the ridge portion Undergoing 

most localized load, * no excessive forced exertion the .skin 

)jp material, thereby prevent ing^occurrence c^ f lexion^r} 
)*y fob 

crea^g, £Eo obtaii^ a^vehicle seat of good appearance. 

Further, the skin material 10 is formed by joining a 
skin material lOaYIncluding al seating area and a skin 
material lOb^not including the seating area. 

By 

f ^fc&tfttfffB'g of a plurality of skin materials in this 



way it is possible to form a desired concave/convex shape. 
^ concave groove 22 is f orme d Jak. a predetermined ^ 



yjposition including a joining line 10c /for /joining the skin 
material 1 Oar and J 1 ' the skin material 10b, on the side of the 
ridge 23^/ofJthe cushioning material 20 # /from the joining"! 

- 9 - 



^ne 10c to a region of the seating ar ea?^ Then, a water 

proof film 21 is disposed between the skin material 10 and 
* *" , arid ziteJtJ?' 1 ^ ^ 
the cushioning material 20S^from the skin material lO^^not J 

ff or) the concave groove 22. 

As described above, in the vehicle seat of this 
embodiment, since the concave groove is formed at a 

predetermined position jjicluding the joining line on the 

a of] &<z<e?u 

side of the ridge^/of ^the cushioning material . ^^om Jth£2 
^XS^ the water 

proof film can be /disposed simply at an7 appropriate^ & 
pbsitioir by disposing the water proof f ilm^Tromlthe skin 
material /not including the region of? tne seating area to 
/the position forjthe concave/ groove, with the concave 
groove] beinCjas a guide line. 

The skin material 10 comprises a FVC layer 12, a 
substrate fabric 13 composed of^ a knitted material and a 
closed- cell cellular synthetic resin 14^ laminated in this 
order, and an acrylic or vinyl chloride type surface 
£Treating^ material ll^ls^applied^ol the PVC layer 12. 
^An a c fyTi^^ 

As described above, since the surf ace /treating? 
material 11 is disposed Fto the skin/ material Iff , fan _J 
embossing ^abricationjcan be applied to the surface 
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I^eatingj material 11 , thereby providing the seat surface 
with a leather-like f eel^n^ to obtain a ; satisfactory 



vehicle seat having^^ave feeling m view ofj appearance. 

When a vinyl chloride - acrylate copolymer resin or 

a vinyl chloride - methacrylate copolymer resin is used as 

the surface /treating/ material 11, /alkigh frequency welding 

can be /applied? to secure the skin materials 10 Jwitli? each 

^ ^ fer/fk try a$ 
other or y secure the^skin "material lO^at the peripheral ei^ 

/ thereof to the bottom plate 30 reliably and easily. 

The substrate fabric 13 ^gomposed of^knitted material 

riS made of [yarns comprising 1 } at least one of nylon yarns, 
* — - *W i 
polyester yarns^i*? rayon yarns. 

Since the substrate fabric 13 is disposed/in 



adjacent£witli7the PVC layer 12 r when the skin material 10 
is pulled, no direct force is applied to the closed-cell 

awe/ 

cellular material 14jto prevent^ breakage of the closed- 

^tJ^r^Sy Pnz\s<zw fee/ 
cell cellular material 14< > / 1 

Further, since the closed-cell cellular material 14 

is present between the PVC layer 12 Icons ti tut in*R the skin 

material 10 and the cushioning material 20, the . 

plasticizer contained in the PVC layer 12 /no mor^" migrate^ 

through the substrate fabric 13 to the cushioning material 

2 0 thereby e»ab44«^-^ prevent^Sltegradation of the 

J 

cushioning material 20. 

Further, since the closed-cell cellular material 14 
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is present between the PVC layer 12 and the cushioning 
material 20,^116 plasticizer contained in the PVC layer 12 

Jrio moz^migrat^' through the substrate fabric 13 to the 

cushioning material 2 0. I }\ \ lir' n ^ii^M iUV_l,„Lm |'i""MM; T iit 

hardening of the PVC layer due jJar^ decrease of the 
plasticizer jfcoj prevent ^S3^a?dfmfi^^ 
^si tting on the seat is worsened^ 

Further, since the closed-cell cellular material 14 
is present between the PVC layer 12 and the cushioning 
material 20, an amin e catalyst contained in the cushioning 
material 2G^ib morel migrate^ ftoj the PVC layer 12 to <3*te< « ! 

^^^ea^ discolo^Ttio^ or fad€f^|^ the PVC layer J^j in 
this way, it is possible to prevent/the disadvantage of? 

of ^ 

deterioratij^vthe aesthetic appearance of the vehicle seat t^»**f 
I-a^w^rs*-''^^ to the weather. 

Further, since the cellular material 14 /af^ the? 
closed-cellar is present between the PVC layer 12 and the 
cushioning material 20, a solvent contained in the 

To 

adhesive for bonding the skin material 10 J^ n ^} tiie 
cushioning material 2 0^o more? migrate^ Jto^ the PVC layer 
12 to^revent^discoloz^4©nft^S^ the PVC layer 12. 

£rfc. is suitable tha^*^he closed-cell cellular 
material 14 v |lsla crosslinked cellular material and, more 
specifically;* a *PVC cellular material. 

Crosslinked cellular material has heat resistance 
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and shows excellent weather resistance when exposed to/^ef) 
broil ing^weaCher for a long period of time. 

Further, use .of the PVC cellular material as the 



closed-cell cellular material 14 can reliably cover the 

regjffj^c^ ^ 

cushioning material 20 of poor water^r^^gl^OT^pTFe^^j 

/Sk^^ therebyyenabling ensur^^fiey 

weather^^oofne^ of the seat. Further, this can provide 

a satisfactory leather- like f ee]£ng? to the skin material. 

Furthermore, since ^aminat£onp of the cushioning 
closed-cell cellular material 14 on the cushioning 
material 20fglves a nature of7 moderating impact shock, $k®^kj?°i@ 
riderjj^sitting shock isff moderated. Furthermore, i t pi 1 so? ^r^^nj^' 

degradation by abrupt 
shifting of load upon sitting /to obtain & high durability. 

The skin material 10 may contain a protein material/* *] 



the surface of the vehicle sea t^^ t^s-trii^ 

smooth and fresh f eelin^^yft^ii possible tS^pr eVeiifX^^^™ 
undesirable moistened feeling upon sittings and car^ 
f acilita cleaning Jup0a-~eei3£af^^ the seat surface. 

i — - — ' . J 



Furthermore, it also providesMaii effect of providing} 
moderate gloss to the surface of the sea^toj improve^ the 
aesthetic appearance of the seat. 

The methecr of manufacturing the vehicle seat 
comprises the following steps. 
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rktftxvBt, an adhesive 40 is coated fto a region? ^ D 

over ^ ■ — * 

inward of fridge 2^jfor]the seating area^^f^ a cushioning) 



/material 20 J Further, ait adhesive 40 is, coated on the 
^ arggr t&Atck cOrfl<§f i#fd 

surface ^bf^ajjskin material lO^Tn] contact with the region 

inward of the ridge 23, ^o*J the seating area of the 

cushioning material 20, 

Then, the skin material 10 and the cushioning 
material 20 are press -bonded to cover the cushioning 
material 20 with the skin material 10. 

Alternatively, £t may he ada£te<3 a method ofj vacuum 
forming ^ajrskin material 10^ ^coatin^an adhesive 40 jtbjthe 
region inward of the ridge 23,^pr^the seating area) of the 
cushioning material 20jigd^ pie surface of the skin 
material 10 is^ contact wi tij^ajregion ^inw ard of the r idge/ 



jjjj^for the seating area^of the cushioning material 20, 
^/ft/then press bondis^/j*i^ 
^material 20 and^ covering the cushioning material 20 with 
the skin material 10. 

As described above, by vacuum formation of the skin 
material, it is possible to cope/eve^ 

material of an abrupt concave/ convex shape^feo ensur^£fhej 
freedom of jfch&J design and ffihej performance . 

Alternatively, a concave groove 23 may be formedjTfcQ 
r^Hcushioning ^ material 2 0 on the side f acingf]|."lskin 
material 10 ^at a predetermined positio^Tincluding a" 
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joining line 10c for the skin material lO^Jin^a region fro&y 

Then, a water proof^film 21 is attached to the 
cushioning material 2 j^T^ Further, the water proof fi lm 2lJ 
j is7cut off along the concave/ groove 23. 

Then, an adhesive 40 is coated ^jfedT the surfaces of 
the cushioning material 20 and the skin material 10 in 
.contact with each other to press-bond the skin material 10 
and the cushioning material 20. pg^B-a44^ 

ma teri-a-1^^^ 

As described above, in the method of manufacturing 



the vehicle seat according to the present invention, a 

■n i 

the water proof film can be disposed at an appropriate 



concave groove is^isposedj^ the cushioning material, and 



position by merely cutting off the water proof film along 
the concave groove with the concave groove^/^ing^as a 
guide line, to improved/the operatioiHef f iciency . 



Brief Description of the Drawings 

Fig. 1 is a perspective view showing a vehicle seat 
according to the present invention; 

Fig, 2 is a cross— sectional taken along line A* A in 
Fig, 1; 

Fig. I is .a perspective view showing a cushioning 
material ; 
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Fig, 4 is a cross^sectional view taken along line B- 
B in Fig. 3; . 

Fig, 5 is a cross -sectional view|ror\a main portion 
of a vehicle seat; 

Fig. 6 is an enlarged cross^-sectional viewlfoi^a 
groove portion; 

Fig, 7 is an explanatory view showing a vehicle seat 



£usin0a vacuum formed skin material; 



Fig. 8 is a cross-sectional view taken along line C- 
C in Fig. 7; 

Fig. 9 is -a perspective view showing ^anotheaj example 



] for the shape! of a seat for use in a motorcycle 

Fig. 10 is pin explanatorylview Showing! a prior art 

Jexample^ ^ s*U*Z$c c^^^/ s^atSt** tn 

^ Fig. 11 isy&i exp 1 ana tor yl view showing^a prior art 

Texampl^; ju y s&rt&tL colZvJ&y \ 
Fi^r- 12 is^Sn explanat ory] viewKshowing a prior art 

Fig. 13 is^Fan explanatory? view /Showing] a prior art 

i_ Fig» 14 is^fan explanatorylview showing^ prior art 

^ Fig. 15 4s Y Jan explanatory view showing a prior art 
i^4xamplj ; and ^ c ^ /e ^ ^ ^ ^V«£*r^ 

Fig. 16 is^n, explanatory view showing a/prior art 
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/example. 

£7#*. /WA^**U * re /erW *«J*J/M&T 9 f*Jf*hc^ 

Jfn this embodiment, explanation is to be made to anJ 

gcampl^ of a motorcycle seat S/as a vehicle seat^j 

^^^mo tor cycle seat S of this example is a motorcycle/ 
^sea^t^in which a cushioning material 20 is disposed on a 
bottom plate 30, and the cushioning material is covered 
with a skin material lO.Trhat is^fhe seat is formed by 
placing a cushioning material 20 on the bottom plate 30, 
covering the cushioning material 20 with the skin material 
10 , and securing the periphe^^/^nd}of the skin material 
10 /at the rear face of/ the bottom plate 30. . . 

The skin material 10 is^^rmed^conf on^ng a ster icalj 
shape of the cushioning material 20 by stitching a skin 
material 10a including a region o f aj seating area and a 
skin material 10b faot including the regionjofysf seating 




A fining line 10c is defined ^SkjL joined por tionf between 
the skin material 10a including the /region o f *a? seafci t ng p 
area and the skin material IQb^/not including a region oj 
the seating area. 

^ienT the constitution of the material for the skin^ 
^aterial 10 is to be explained?} Fig. 2 is a cross— 
sectional view taken along A- A in Fig lC The? skin 
material 10 ^omprises^a lamina t^Mr of a pvc layer 12 j°jJ 
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the surface, a substrate fabric 13 and a^ynthetic resin) 

closed-cell cellular synthetic resin 14. That is, the pvc 

layer 12 and the closed- cell cellular material 14 are 

laminated with the substrate fabric ^jvutj therebetween. 

As described above, " closed-cell cellular material 14 is 

present between the PVC layer 1,2 and the substrate fabric 

13 f and the cushioning material 20, The closed -cell 

cellular material 14 is a crosslinked cellular material, 

more specifically, a PVC cellular material^U is use^. 

The skin material 10 is^applied^ with a surface 

j^eating^ material 11 and^^t^^^^^oss^g is^applied to 

the outside of the skin material 10 to so as to provided 

leather-like feeling. Embossing can be ./appl i edj by using a 

known pressing machine or embossing machine such as a 

gravure pressing machine or roll embossing machine, and a 

P^rfec/ ft? 

concave/convex shape of an embossing plate is/Forfned onj 



the seat by heat and pressure 

IS 



The surface JFreating} material 11 in this embodiment 



comprises^ more specif ically^/a vinyl chloride - acrylate 
copolymer resin or a vinyl chloride - methacrylate 
copolymer resin. 

As the PVC layer 12, PVC and a protein powder of 1 
to 40 Urn grain size (for example, fine powder of natural 
protein fiber) compounded together may be used. 

The protein powder having a grain size of from 3 to 
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8 iim, preferably, 4 to 7 Mm is used for ensuring uniform 
dispersion for ptfk thickness of the PVC material 11 that 
forms the surface layer of the skin material 10 . 

The substrate fabric 13 in this embodiment comprises 
J a knitted material of Rising? nylon yarns, polyester yarns, 
rayon yarns or^i^^othe^ synthetic resin yarns, 

in this embodiment, an adhesive (urethane- type)^not 

^ on 

^ illustratedjis coated p6 the surfaces of the substrate 

fabric 13 in contact with the PVC layer 12 and the closed- 
cell cellular material respectively^ 

fabric 13 gnd^the PVC Ikyer 12* /and the substrate fa bric"] 
rXBjand the closed-cell cellular material are^foxmed 
integrally: 0 

in this embodiment, PVC cellular material is used as 
an example of the closed-cell cellular material but PE 
foams (polyethylene foams)^ and PP foams (polypropylene 
foams) may also be used /in addition to\ the PVC cellular 
materia^ Also in this casejj the material is jcbxts ti fcuted) 
^iTs the^ closed-cell cellular material. 

The PVC layer 12, the substrate fabric 13 and the 
closed- cell cellular material 14 that constitute the skin 
material 10 can be lamina ted v not only by the method of 
coating |£he] uretbane type adhesive^o the substrate fabric/ 
but also by other known techniques. ^ afl&r* 

For example, each of the layers can be bonded^by 
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high frequency welder process ing^to^each othe^. A 
predetermined fabrication line can be formed by the high 
frequency welder processing. 

Since the skin material 10 of this embodiment is 
composed of materials that can be bonded by high frequency 
welding^ such as ^Fhe^surf ace jEreatin^ material 11 
comprising the vinyl chloride - acrylate copolymer resin 
or the vinyl chloride - methacrylate copolymer resin, and 
the PVC layer 12 , high frequency welding can be applied 
easily /to portions/ for joining a plurality of skin 
materials. Accordingly, it is possible to jpro vide| the 
£^ined]portion^^th a stre ngti^ ef f iciently and reliably* 

Jrjteii, the cushioning material 20 in this embodiment^ 
/Ts to be explai ned^ The cushioning material 20 in this 
embodiment is made of urethane foafft^. As shown in Fig. 3, 
a water proof film 21 is appended to the cushioning 
material 20 at a position fcorresponding to the joinecT] 
portion of the skin material lO^in this embodiment . 

Fig. 4 is a cross-sectional view taken along line B- 
B in Fig. 3, which illustrates a cross section of the 
cushioning material 20 to the right of line b-b. As shown 
in Fig. 4 and Fig. 5 t a concave groove 22 is formed on the 
side of JanJ ridge 23 of the cushioning material 20, at a 
predetermined position including a joining line 10c along 
which a skin material 10a and a skin material 10b are 

- 20 - 
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joined from the joining line 10c to a region of the 

seating area. p^lf^eJ 

Then, the water proof film 21 is^3ispose^with the 
concave groove 22j^eing as a guide line. That is, as^^ 
shown in Fig. S, the water proof film 21 is cut off^at Vj 
[position oflthe concave groove 22. Thus, the water proof 
film 21 is^Sisposed at anj appropriat^position on the 

seating face of the cushioning material 20 without 

Into Mfegf&ce t 

extending Jz6 a bonding J£&€& 50 between the skin material 

10 and the cushioning material 20^asjtfill be described^ 

In this embodiment, the shape of the concave groove 
22 is shown asva s\i£s tantially V-shaped cross section so 
that a cutting means such as scissors can be inserted 
easily JuponTcutting off the water proof film 22, but the 
shape of the groove is not|res trie tive) and it may also be 
a rectangular or substantially U-shaped cross^-section. 
In this embodiment, when the skin material 10 is covered 
j^tijthe cushioning material 20, they are bonded by an 

adhesive 40- The adhesive 40 is coated on one or both of 
the skin material 10 and cushioning material 20 and 
various types of adhesive may be used. 

The adhesive 4 0 comprises, for example, a hot melt 
adhesive /HrTn^YSfnToT*^^ 
^"adhesive includes t hoief containing active double bonds£nj 
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/the adhesive an<5 hardened Xfnde^ the) irradiation Tofj UV- rays 
or electron beams, !zh<^sel having epoxy groups and a latent 
curing agent harden^ thermally, - fcho^g / containing NCO 
groups and Si (OR) 3 groups &&& harden^Tundefl the presence/ 
of moisture /and tnos^/containing SH groups and a metal 



ted harde 



oxide catalyst -aed hardened by, oxygen. Urethane type 

^ or* 

moisture curing adhesive ^€ particularly preferred. An 
actual example of the urethane type moisture curing 
adhesive is a moisture curing hot melt adhesive mainly 
comprising a polyester type isocyanate pre-polymer, aaet 
commercially available product^ ^W^b.e,^^AU^e^J^^ 

In this embodiment, a solvent type adhesive may also 
be used as the adhesive 40. As described above since the 
closed-cell cellular material 14 is disposed between the 
PVC layer 12 constituting the skin material 10 and the 
cushioning material 20^^ this embodimen^, migration of 
the solvent to the PVC layer 12 is prevented. 

In the motorcycle seat S of this embodiment, as 
shown in Fig. 1, the skin material 10 and the cushioning 
material 20 are bonded within a ^bonding range^ 50 which is 
£3 regi J^ inward of the rid 9 e 23^^^ the cushioning 




The bottom plate 3Q is molded from a synthetic resin 
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in this embodiment. On this bottom plate of the synthetic 
resin, the cushioning material 20 is placed and the 
cushioning material 20 is covered with the surface 
material 10 and the peripher)^£a€t of the skin material 10 
is secured to the back of the bottom plate 30. p& bottom 
plate 30 is made of a synthetic, resin in this embodiment, 
^butj various|Tfinds ^ofj materials may be used for the bottom 
plate. 

The peripher^^endjof the skin material 10 can be 
secured to the bottom plate 3 0^by securing the peripheral} 

|end of the skin materia^ with a securing means such as 
staples, or by applying high frequency welding. 

jThat is^^ince the skin material 10 in the present 
invention comprises materials that can be welded by high 
frequency welding such as the surface£t^eatingjmaterial 11 
made of a vinyl chloride - acrylate copolymer resin or a 
Vinyl chloride - methacrylate copolymer resin and the PVC 
material, high frequency welding means such as supersonic 
welding or radio frequency welding can be used. The petJf^ 

ffr«Wnm»nlrT&»H*e pead^ks^al-^aljcan be ^pplied/reliably 
and efficiently^by Adopting thelhigh frequency welding. 

«■ T. f 

In this embodiment, Jthe explanation has been mad e^ t!j/ 
jjhej motorcycle seat S^as an example, so that the 
cushioning material 20 is placed on the bottom plate 30, 
• and the iferiphera/ en^of the skin material is secured to 
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the bottom plate 30. jfn a seat of other cons ti tut ionp, 

an <u*Hftir t dzf*0* % 
for example, JlnQa seat for use^n building^ machines, the 

cushioning material is placed on a frame, and the 

peripheral e^Qof the skin material 10 is secured to the 

frame . 

/Then , aff method of manufacturing the motorcycle seat 
S according to the present invent ion^GL^ 

^X fe-^- xirs^ , an a dh e s i ve ^/F^^ 

jf'rST — ^ 

is ^coated on the cushioning material 20, and the water 

proof film 21 is appended to Jthe cushioning material 20. 

In this embodiment, y^incej the concave groove 22p^J 

f ormed/tol the cushioning material 20, the water proof film 



21 is cut off ^a/t a portion of fo rming the concave groove 

22 with the concave groove 22 as a guide line, 

I^^^^^^^^Ix^b i ve is^oated on the region 50 
inward of the ridge 2 3 for the seating area of the 
cushioning material 20. V -Tfre adhesive 40 is coated¥|^one 
or both of the skin material 10 and the cushioning 
material 20. 

Finally, the skin material 10 and the cushioning 
material 20 are press -bonded to cover the cushioning 

material with the skin material 10, and the peripher^^ffa? 

Jr/j*e^ by / 

of the skin material is JJpried witfi7heat treatment or 
tack last treatment^ to complete the motorcycle seat s. 
Jlir addition/to/ the manufacturing method described 
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above, the skin material 10 may be molded^ a 
concave/convex shape by vacuum forming and joined to the 
cushioning material 20. By vacuum forming the skin 
material 10, the skin material 10 can be^provided with the 
concave/convex shape ^convenien tl^ 

In.fete^rior art, when a motorcycle seat S having a 
complifcat^ cpncave/convex shape is to be formed, a 
sterical configuration is formed by stitching a plurality 



of skin materials 110 as shown in Fig. 12 to Fig. 14 Jioz) J$ 
providing- the skin material 10 withjS^ concave/convex 
^o^il^ conf orming^the seat configuration- However, when 
/theTvacuum forming is adopted, even a motorcycle seat S 

^ — * i <z^n be Sb^m 

having a complicate concave/convex shaped for example, as 

^/// 

shown in Fig. 9^ the skin material lOjcan b^provided with 
J^ucfi^ concave/convex shape^Timply^conf ormingV the seat 
configuration. 

Fig. 7 shows a motorcycle seat S using a skin 
material 10 molded by vacuum forming! Fig. 8 is a cross 
sectional view taken along line C-C in Fig. 1* jjtfhich showsj* 

seat ^XS^tr^^Xl ^^^^ 
^^r^^-f^gurre^ As shown in Fig. 8, an adhesive 40 is 

coated a skin material 10 molded into a concave/ convex 
shape by vacuum forming, and a cushioning member 
comprising a cushioning material 20 and a bottom plate 30 
^€ placed under pressure in a mold frame and secured. 
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Alternatively, JTmethod of coating ai^ adhesive 4O 0°1 

skin material 10 molded into a concave/ convex shape in a 

mold frame and y then charga^ a S^s^fe^g-^a^jex^ai for, 

urethane f oanj^ and molding the same by 

The vacuum formation of the skin material 10 can 

cope with a cushioning material even if it has an abrupt 

concave/convex shape thereby enabling /of ensure thel 

freedom of design and^high performance. 

In the foregoing embodiment, /the explanation hag f 

^beenjfttade to^^Tsxngle - seat type motorcycle seat /If as jaTj 

^motorcycle seat^^ but it may be ^used fo^a two seat type 

as shown in Fig. 9, and there is no particular /fes trictioffi 
j0ft — * 
*t orf the shape of the seat. 



) Industrial Applicability^ ^SrgrZ 

I According to the/ present invention^/ the following 
/effects can %e obtained?: 

<1) Since the skin material and the cushioning material 
constituting the vehicle seat are bonded by /the ^ adhesive 
coated jJo| the region inward of the ridge^fof^ the seating 
area except for the top end of the seat, the skin material 
is not secured at the ridge which most undergoes the, 
localized load, so that no excessive force^xert^on the 



skin material thereby preventing Recurrence of) flexion or 
creasing ^to obtain^ a vehicle seat of favorable appearance. 
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(2) Since the skin material is not bonded but left free 
from the vicinity of the ridge of the cushioning material 
to ygne^ peripheral^^, covering to the cushioning material 
and assembling work such as tack last treatment can be 
conducted easily to improve the operation efficiency. 

(3) Since the concave groove is formed ftol the cushioning 
material on the side facing the skin material including 
the seating area, at a position spaced apart by a 
predetermined distance from the joining line between the 
skin material including the seating area and the skin 
material /not including} the seating area/along the joining/ 

Jj.iiief, the water proof film can be jdi sposed simply at jaj3| 
appropriati/ positioif by disposing the water proof film 

^^romjthe skin material^HSot containing^ the seating area to <y 
the position^for/ the concave groove with the concave 
groove^ein^as^guide line ^ 

(4) The skin material ^comprises the PVC layer, the 

substrate fabric made of knitted material and the closed- 

cell cellular synthetic resin ^aminated? successive^ and 

3 <&*<f ^ 



sur 



facej^eatin^ material^iej acrylic or vinyl chloride 



materia! is applied rrorj the PVC layer. Since the surface 
rtreating/material /is applied to? the skin material, the 
surf ace^/treatingj material can be embossed to provide a 
seat, surface wi^th. a leather-like feeyTng?, to obtain a 

' food 

satisfactory vehicle seat having a^grave feeling in viej 
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^ofj appearance . 

(5) When the vinyl chloride - acrylate copolymer resin or 
the vinyl chloride - methacryla te copolymer resin is used 
for the surf ace^treatmen^ material, high frequency welding 
can be applied^3^1^hon<^ng of^ the skin materials to each 
other and ^thej secur-if*^ of the peripheries Jehd^of the skin 
material to the bottom plate /can be conducted/ reliably and 

— -> 1111 sf 

easily. 

(6) Since the substrate fabric is disposed'jTn']adj acent 

Cwithlthe PVC layer, when the skin material is pulled, the 
tension j&oe&jnot directly exert on the closed-cell 
cellular material, thereby jjjii^bling tc^ preventi^sreakage of 
the closed-cell cellular material. 

(8) Since the closed-cell cellular synthetic resin 
material is present between the PVC layer constituting the 
skin material and the cushioning material, migration of 
the plasticizer contained in the PVC layer through the 
substrate fabric to the cushioning material ^ca n be*) 
eliminated/To prevent? degradation of the cushioning 
matenar. 

(9) Since the closed-cell cellular synthetic resin 
material is present between the PVC layer constituting the 
skin material and the cushioning material, migration of 
the plasticizer* contained in the PVC layer through the 
substrate fabric to the cushioning material can be 
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eliminated to prevent the PVC layer from hardening"fby the 
pfecxe&sejol the plasticizer and^prevent the disadvantage 
fo?-*^^ seat. 

(10) Since the closed-cell cellular synthetic resin 

material is present between the PVC layer constituting the 

skin material and the cushioning material, migration of 

the amine catalyst contained in the cushioning material to 

the PVC layer can be eliminated to prevent discoloration 

and fading of the PVC layer. As described above, it is 

possible to prevent /the disadvantage of ] deteriorating the 

^ a oznSpW/ 

aesthetic appearance of ^th^} vehicle seat^/^waysjixposed 
[%xternalfyj to the weather. 

(11) Since the closed-cell cellular synthetic resin 
material is present between the PVC layer constituting the 
skin material and the cushioning material, even if a 
solvent type adhesive is used for bonding the skin 
material and the cushioning material, the solvent 
contained in the adhesive does not migrate to the PVC 
layer, to^reven^ discologCtio ri^ o^ the PVC layer . 

(12) Since^EheJcrosslinked cellular material of excellent 
heat resistance is used for the closed-cell cellular 
material, it is possible to prevent degradation of the 
cellular material even when it is exposed tojthe] broiling 

jweaxhen for a long time, 

(13) Since the PVC cellular material is used as the 
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closed-cell cellular material, a cushioning material 
having poor water^proofnes^, ^though being a laminatej can 
be covered firmly to ensure weather proofness of the seat 
andVprovide the skin material with^leather- like feemnd. 

(14) Since^ shock-moderating property is obtained by 
£laminatfEra the cushioning closed-cell cellular material on 

the cushioning material, it can /provide effect s of? 
moderati**^ rideiys shock upon sitting, and ^obtaining high 
durability with less deterioration caused by abrupt 
shifting of load upon sitting, 

(15) Since^l^protein^aterial^ is contained in the skin 
material, it provides the surface of the vehicle seat with A 
non- tack^and^ smooth and fresh feeing. y #ndesirabl^ 
moist^ne^feellTnglof the seat during sitting is also 
eliminated and cleaning/for the contaminated! seat surface 

is facilitated. An appropriate gloss can be provided^f£oJ 
the seat surface to improve the appearance of the seat. 
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Substitute Specification & Abstract 

VEHICLE SEAT, A SKIN MATERIAL FOR A VEHICLE SEAT 
AND A METHOD OF MANUFACTURING THE VEHICLE SEAT 



BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention concerns a vehicle seat and, particularly, it relates to a vehicle seat 
used outdoors and a method of manufacturing a vehicle seat, which has good finish, good 
physical properties, durability and weather resistance and which can be manufactured efficiently, 
as well as a skin material for the vehicle seat. 

2. Statement of the Related Art 

A vehicle seat has been formed, for example, by disposing a cushioning material on a 
bottom plate and covering with a skin material. For the vehicle seat, a concave/convex shape has 
been proposed particularly in view of aesthetics and comfort in riding. For example, a method of 
using a tack last technique for forming the concave/convex portion and the covering a cushioning 
material with a skin material by stitching have been used in manufacturing seats of concave/ 
convex shape. 
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In the tack last method, as shown in Fig, 10, a concave line is formed to a cushioning 
material 120 and a skin material 1 10 is tack lasted by a tack last means (tack last string) 140 to a 
bottom plate 130, 

The tack last seat described above involves a problem in that a distinct feeling for the 
concave/convex shape can not be obtained when the concave line forms a complicated curve 
(such as an S-shaped curve) or a three dimensional curve, unless many tack last points are set on 
every turning point of the curve. 

However, if the number of tack last points is increased in order to overcome the above- 
described problem, the result is a dimple-like appearance of the outer surface, as well as less 
efficiency in the assembling operation. Further, since the tack last portions receive concentrated 
forces, the skin material and the tack last means are sometimes detached. 

The method of covering a cushioning member 120 with a skin material 110 having the 
concave/convex shape formed by stitching suffer from the drawback that the skin material 120 
and the cushioning material 120 separate at the concave/convex portion, particularly, at the 
concave portion. 

In order to solve the foregoing problem, vehicle seats have been formed by applying an 
adhesive to the seating area of the cushioning material and bonding the skin material thereto. In 
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this vehicle seat, the adhesive is applied to predetermined portions including ridges of the 
cushioning material. 

However, when a rider sits on the seat, since the load is concentrated on the ridges of the 
cushioning material where the skin material is secured, excessive force is exerted on the skin 
material to undesirably flex or crease the seat. 

Further, in covering the cushioning material 120 with the skin material 1 10, it is 
necessary to prevent water and dust from entering into the cushioning material 120 where the 
skin materials 110 are joined to each other by stitching. For this purpose, a water proof film (not 
illustrated) is disposed between the skin material 1 10 and the cushioning material 120 at the 
stitched portions of the skin material 1 10 to prevent intrusion of rain water or the like. 

In using the water proof film described above, it is necessary to dispose the water proof 
film accurately to prevent water and dust from intruding. 

Further, in a vehicle seat formed by covering the cushioning material 120 with the skin 
material 110 by stitching, since the skin material 110 and cushioning material 120 tend to 
separate at the concave/convex portions, particularly, at concave portions, in one method an 
adhesive is applied between the skin material 110 and the cushioning material 120 to prevent 
separation. 

3 
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When the adhesive is applied between the skin material 110 and the cushioning material 
120, if the water proof film is not disposed at an appropriate position, the water proof film comes 
into the region of the adhesive and become twisted or the water proof film, if between the 
adhesive and the skin material 110, interferes with the adhesion between the skin material 110 
and the cushioning material 120. 

Therefore, it is necessary to accurately cut off the water proof film at exact positions, but 
the operation while confirming the cut off position is laborious and inefficient. 

Further, the vehicle seat is generally formed as an integral cellular molding comprising a 
skin material, a cushioning material and a bottom plate, for example, a polyvinyl chloride skin 
material and a polyurethane cellular material. 

As shown, for example, in Fig. 15 and Fig. 16, the vehicle seat comprises a skin material 
1 10 and a cushioning material 120, and the skin material 1 10 includes an acrylic material 1 1 1 
applied to a synthetic resin 112 or to a synthetic resin 112 laminated on a substrate fabric 113. 
Then, the skin material 1 10 is bonded to the surface of the synthetic resin 1 12 or the substrate 
fabric 113 using an adhesive 140. 

In the prior art described above, if a polyvinyl chloride skin material is used, for example, 
as the synthetic resin 112, an undesirable vinyl resin-like gloss appears on the surface. 
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Further, contact between the skin material 1 10 and the cushioning material 120 results in 
the following disadvantages. 

(1) A plasticizer contained in the synthetic resin 112 migrates to and degrades the 
cushioning material 120. 

(2) When a plasticizer contained in the synthetic resin 112 migrates to the cushioning 
material 120, the amount of the plasticizer contained in the synthetic resin 1 12 is decreased to 
make the synthetic resin 1 12 hard and to worsen the feel upon sitting on the seat. 

(3) Amine catalyst contained in the cushioning material 120 adversely affects the 
synthetic resin 112 to cause discoloration or fading of the synthetic resin 112, thereby detracting 
from the aesthetic appearance of the vehicle seat. 

(4) If a solvent type adhesive is used as the adhesive 140 for bonding the skin material 
110 to the cushioning material 120, the solvent contained in the adhesive migrates to the 
synthetic resin 112 to discolor the synthetic resin 112. 

For overcoming the drawbacks described above, a method has been developed for 
preventing migration of the plasticizer or the amine catalyst, which method involves placing an 
amide type resin film or a polyethylene type resin film between the skin material and the 
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cushioning material, but this method increases the number of components, makes the 
manufacturing cost expensive and increases the number of steps. 

SUMMARY OF THE INVENTION 

An object of the present invention is to provide a vehicle seat in which a water proof film 
is disposed accurately at stitched portions of a skin material covering a cushioning material and 
reliably preventing water or dust from intruding through the stitched portions of the skin 
material, as well as to provide a method of manufacturing such a vehicle seat. 

Another object of the present invention is to provide a vehicle seat with a preferred finish, 
having high durability and capable of being manufactured efficiently, as well as to provide a 
method of manufacturing such a vehicle seat. 

A further object of the present invention is to provide a skin material for use in a vehicle 
seat having a satisfactory appearance, and capable of preventing a plasticizer contained in the 
synthetic resin of the skin from migrating into the cushioning material without increasing the 
number of components or number of steps, thereby preventing an uncomfortable feeling upon 
sitting on the seat and degradation of the cushioning material. 
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A further object of the present invention is to provide a skin material for use in a vehicle 
seat free from the worry of discoloration or fading of the skin material caused by an amine 
catalyst contained in the cushioning material. 

A further object of the present invention is to provide a skin material for use in a vehicle 
seat capable of resisting discoloration by migration of a solvent to the skin material when a 
solvent type adhesive is used for bonding the skin material to the cushioning material. 

A still further object of the present invention is to provide a skin material for use in a 
vehicle seat that can be bonded by high frequency welding. 

A still further object of the present invention is to provide a skin material for use in a 
vehicle seat having a satisfactory leather-like feeling, with no loss of comfort due to abrupt 
shifting of load when a rider sits on the seat and high resistance to weathering. 

In the present specification, "vehicle seat" includes seats for land motorcycles and 
scooters, as well as snowmobiles and water motorcycles and, further, includes vehicle seats for 
tricycle buggy vehicles, mounting vehicles and construction machine seats. 

The present invention is to be explained with reference to embodiments based on claims. 
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Figs. 1 and 2 show a vehicle seat S in accordance with an embodiment of the present 
invention, as including a cushioning material 20 disposed on a bottom plate 30 and the 
cushioning material 20 covered with a skin material 10. 

The skin material 10 and the cushioning material 20 are bonded with an adhesive 40 
coated in a region 50, inward of a ridge 23, which forms a seating area of the cushioning material 
20. The adhesive 40 is coated on one or both of the skin material 10 and the cushioning material 
20. 

When the skin material and the cushioning material are bonded by the adhesive in this 
way, the adhesive facilitates the assembling of the cushioning material and the skin material. 

Further, since the adhesive is coated in a region inward of the ridge for the cushioning 
material, the skin material is not secured at the ridge portion which receives the most localized 
load, so that no excessive force is exerted on the skin material, thereby preventing flexion and 
creasing, and providing a vehicle seat of good appearance. 

Further, the skin material 10 is formed by joining a skin material 10a for the seating area 
and a skin material 10b surrounding the seating area. By stitching of a plurality of skin materials 
in this way it is possible to form a desired concave/convex shape. 
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As shown in Figs. 3 and 4, a concave groove 22 is formed along a line 10c joining the 
skin material 10a and the skin material 10b, on the side of the ridge 23 adjacent the cushioning 
material 20. Then, a water proof film 21 is disposed between the skin material 10 and the 
cushioning material 20 and extending from the skin material 10b to the concave groove 22. 

As described above, in the vehicle seat of this embodiment, since the concave groove is 
formed at a predetermined position including the joining line on the side of the ridge adjacent the 
cushioning material, the water proof film can be appropriately positioned by disposing the water 
proof film against that portion of the skin material which surrounds (excludes) the seating area to 
the concave groove, with the concave groove serving as a guide line. 

The skin material 10 comprises a PVC layer 12, a substrate fabric 13 composed of a 
knitted material and a closed-cell cellular synthetic resin 14, laminated in this order, and an 
acrylic or vinyl chloride type surface material 11 applied over the PVC layer 12. 

As described above, since the surface material 11 is disposed on the PVC layer 12, 
embossing can be applied to the surface material 11, thereby providing the seat surface with a 
leather-like feel to obtain a satisfactory vehicle seat having good appearance. 

When a vinyl chloride-acrylate copolymer resin or a vinyl chloride-methacrylate 
copolymer resin is used as the surface material 11, high frequency welding can be used to secure 
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the skin materials 10 to each other or to secure the periphery of the skin material 10 to the bottom 
plate 30 reliably ,and easily. 

The substrate fabric 13 is a knitted material made of at least one of nylon yarns, polyester 
yams and rayon yarns. 

Since the substrate fabric 13 is disposed adjacent the PVC layer 12, when the skin 
material 10 is pulled, no direct force is applied to the closed-cell cellular material 14 and 
breakage of the closed-cell cellular material 14 is thereby prevented. 

Further, since the closed-cell cellular material 14 is present between the PVC layer 12 of 
the skin material 10 and the cushioning material 20, the plasticizer contained in the PVC layer 12 
migrate through the substrate fabric 13 to the cushioning material 20, thereby preventing 
degradation of the cushioning material 20. 

Further, since the closed-cell cellular material 14 is present between the PVC layer 12 and 
the cushioning material 20, because the plasticizer contained in the PVC layer 12 can not migrate 
through the substrate fabric 13 to the cushioning material 20, hardening of the PVC layer due to a 
decrease of the plasticizer is prevented. 
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Further, since the closed-cell cellular material 14 is present between the PVC layer 12 and 
the cushioning material 20, an amine catalyst contained in the cushioning material 20 can 
not migrate into the PVC layer 12 to cause it to discolor or fade. In this way, it is possible to 
prevent deterioration of the aesthetic appearance of the vehicle seat upon constant exposure to 
the weather. 

Further, since the cellular material 14 with a closed-cell structure is present between the 
PVC layer 12 and the cushioning material 20, a solvent contained in the adhesive for bonding the 
skin material 10 to the cushioning material 20 can not migrate into the PVC layer 12 to discolor 
the PVC layer 12. 

The closed-cell cellular material 14 may suitably be a crosslinked cellular material and, 
more specifically, a PVC cellular material. 

Crosslinked cellular material has heat resistance and shows excellent weather resistance 
when exposed to broiling temperatures for a long period of time. 

Further, use of the PVC cellular material as the closed-cell cellular material 14 can 
reliably cover the cushioning material 20 of poor water resistance, thereby ensuring the weather 
resistance of the seat. Further, this can provide a satisfactory leather-like feel to the skin material. 
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Furthermore, since the laminate of the cushioning closed-cell cellular material 14 on the 
cushioning material 20 moderates impact shock, shocks to the rider are moderated. Furthermore, 
it prevents degradation by abrupt shifting of load upon sitting provides high durability. 

The skin material 10 may contain a protein material to give the surface of the vehicle seat 
a smooth and fresh feeling, rather than a sticky feeling. Further, the protein prevents undesirable 
moisture on the seat and facilitates cleaning the seat surface. Furthermore, it also provides a 
moderate gloss to the surface of the seat and thereby improves the aesthetic appearance of the 
seat. 

The method of manufacturing the vehicle seat comprises the following steps. 

First, an adhesive 40 is coated over an area of the cushioning material 20 inward of ridge 
23, i.e., over the seating area. Further, an adhesive 40 is coated on the surface area of skin 
material 10 which comes into the contact with the region inward of the ridge 23, i.e., with the 
seating area of the cushioning material 20, 

Then, the skin material 10 and the cushioning material 20 are press-bonded to cover the 
cushioning material 20 with the skin material 10. 
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Alternatively, vacuum forming of skin material 10 may be used, with the coating of an 
adhesive 40 on the region inward of the ridge 23 (the seating area) of the cushioning material 20. 
The surface of the skin material 10 is then brought into contact with the adhesive coated region 
of the cushioning material 20, and then press bonded thereto, thereby covering the cushioning 
material 20 with the skin material 10. 

As described above, by vacuum formation of the skin material, it is possible to cope with 
even a cushioning material of an abrupt concave/convex shape, thus ensuring freedom of design 
and performance. 

Alternatively, a concave groove 23 may be formed in cushioning material 20 on the side 
facing skin material 10 and at a predetermined position along joining line 10c for the skin 
material 10. 

Then, a water proof film 21 is attached to the cushioning material 20 and cut off along the 
concave groove 23, 

Then, an adhesive 40 is coated on the surfaces of the cushioning material 20 and the skin 
material 10 in contact with each other to press-bond the skin material 10 and the cushioning 
material 20. 
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As described above, in the method of manufacturing the vehicle seat according to the 
present invention, a concave groove is formed in the cushioning material, and the water proof 
film can be disposed at an appropriate position by merely cutting off the water proof film along 
the concave groove with the concave groove serving as a guide line, to improve efficiency. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a perspective view showing a vehicle seat according to the present invention; 
Fig. 2 is a cross-sectional taken along line A- A in Fig. 1; 
Fig. 3 is a perspective view showing a cushioning material; 
Fig. 4 is a cross-sectional view taken along line B-B in Fig. 3; 
Fig. 5 is a cross-sectional view of a main portion of a vehicle seat; 
Fig. 6 is an enlarged cross-sectional view of a groove portion; 
Fig. 7 is an explanatory view showing a vehicle seat having a vacuum formed skin 
material; 

Fig. 8 is a cross-sectional view taken along line C-C in Fig. 7; 

Fig. 9 is a perspective view showing an example of a seat for use in a motorcycle; 

Fig. 10 is a cross-sectional view of a prior art seat; 

Fig. 11 is a schematic cross-sectional view showing separation in a prior art seat; 
Fig. 12 is a perspective view, partially cut away, showing a prior art seat; 
Fig. 13 is a partial cross-sectional view of a prior art seat; 
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Fig. 14 is a partial cross-sectional view of a prior art seat; 
Fig. 15 is a cross-section of the material of a prior art seat; and 
Fig. 16 is a cross-section of the material of another prior art seat. 

DFTATT FT) DE SCRIPTION OF THE PREFERRED EMBODIMENTS 

Figs. 1 and 2 show a preferred embodiment of a vehicle seat in the form of a motorcycle 
seat S in which a cushioning material 20 is disposed on a bottom plate 30, and the cushioning 
material is covered with a skin material 10. The seat is formed by placing a cushioning material 
20 on the bottom plate 30, covering the cushioning material 20 with the skin material 10, and 
securing the periphery of the skin material 10 around the bottom plate 30. 

The skin material 10 is conformed to the shape of the cushioning material 20 by stitching 
a skin material 10a for the seating area and a skin material 10b outside of the seating area. A line 
10c is defined by the joint between the skin material 10a including the seating area and the skin 
material 10b surrounding and outside of the seating area. 

Fig. 2 is a cross-sectional view taken along A-A in Fig 1 and shows the skin material 10 
as a laminate of a PVC layer 12 at the surface, a substrate fabric 13 and a closed-cell cellular 
synthetic resin 14. That is, the PVC layer 12 and the closed-cell cellular material 14 are 
laminated with the substrate fabric 13 therebetween. As described above, closed-cell cellular 

15 



Substitute Specification & Abstract 
U.S. S.N. 09/303,498 

material 14 is present between the PVC layer 12 and the substrate fabric 13, and the cushioning 
material 20. The.closed-cell cellular material 14 is a crosslinked cellular material, more 
specifically, a PVC cellular material. 

The skin material 10 is covered a surface material 11 and embossing is optionally applied 
to the outside of the skin material 10 to so as to provide leather-like feeling. Embossing can be by 
using a known pressing machine or embossing machine such as a gravure pressing machine or 
roll embossing machine, and a concave/convex shape of an embossing plate is imparted to the 
seat by heat and pressure. 

The surface material 11 in this embodiment comprises a vinyl chloride-acrylate 
copolymer resin or a vinyl chloride-methacrylate copolymer resin. 

As the PVC layer 12, PVC and a protein powder of 1 to 40 fxm grain size (for example, 
fine powder of natural protein fiber) compounded together may be used. 

The protein powder having a grain size of from 3 to 8 /mi, preferably, 4 to 7 fim is used 
for ensuring uniform dispersion for a thickness of the PVC material 1 1 that forms the surface 
layer of the skin material 10. 
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The substrate fabric 13 in this embodiment comprises a knitted material of nylon yarns, 
polyester yarns, rayon yarns or similar synthetic resin yarns. 

In this embodiment, an adhesive (urethane-type) (not illustrated) is coated on the surfaces 
of the substrate fabric 13 in contact with the PVC layer 12 and the closed-cell cellular material 
14, respectively. The substrate fabric 13, the PVC layer 12, and the closed-cell cellular material 
are thereby formed integrally together. 

In this embodiment, PVC cellular material is used as an example of the closed-cell 
cellular material but PE foams (polyethylene foams) and PP foams (polypropylene foams) may 
also be used instead of the PVC cellular material, provided the material is a closed-cell cellular 
material. 

The PVC layer 12, the substrate fabric 13 and the closed-cell cellular material 14 that 
constitute the skin material 10 can be laminated together, not only by the method of coating with 
an urethane type adhesive, but also by other known techniques. 

For example, each of the layers can be bonded to each other by high frequency welder 
processing. A predetermined fabrication line can be formed by the high frequency welder 
processing. 
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Since the skin material 10 of this embodiment is composed of materials that can be 
bonded by high frequency welding, such as a surface material 11 comprising the vinyl chloride- 
acrylate copolymer resin or the vinyl chloride-methacrylate copolymer resin, and the PVC layer 
12, high frequency welding can be applied easily for joining a plurality of skin materials. 
Accordingly, it is possible to join the portions efficiently and reliably. 

The cushioning material 20 in this embodiment is made of urethane foam. As shown in 
Fig. 3, a water proof film 21 is appended to the cushioning material 20 at a position where a 
portion of the skin material 10 is to be joined in this embodiment. 

Fig. 4 is a cross-sectional view taken along line B-B in Fig. 3, which illustrates a cross 
section of the cushioning material 20 to the right of line b-b. As shown in Fig. 4 and Fig. 5, a 
concave groove 22 is formed on the side of a ridge 23 of the cushioning material 20, at a 
predetermined position including a joining line 10c along which a skin material 10a and a skin 
material 10b are joined from the joining line 10c to a region of the seating area. 

Then, the water proof film 21 is positioned with the concave groove 22 serving as a guide 
line. That is, as shown in Fig. 6, the water proof film 21 is cut off along the concave groove 22. 
Thus, the water proof film 21 is appropriately positioned on the seating face of the cushioning 
material 20 without extending into a bonding interface 50 between the skin material 10 and the 
cushioning material 20. 
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In this embodiment, the shape of the concave groove 22 is shown as having a 
substantially V-shaped cross section so that a cutting means such as scissors can be inserted 
easily for cutting off the water proof film 22, but the shape of the groove is not so restricted and 
it may also be a rectangular or substantially U-shaped cross-section. 

In this embodiment, when the skin material 10 is covered over the cushioning material 
20, they are bonded by an adhesive 40. The adhesive 40 is coated on one or both of the skin 
material 10 and cushioning material 20 and various types of adhesive may be used. 

The adhesive 40 comprises, for example, a hot melt adhesive of the type containing active 
double bonds and which is hardened by irradiation UV-rays or electron beams, the type having 
epoxy groups and a latent curing agent which harden thermally, the type containing NCO groups 
and Si(OR) 3 groups which harden in the presence of moisture or the type containing SH groups 
and a metal oxide catalyst which are hardened by oxygen. Urethane type moisture curing 
adhesives are particularly preferred. An actual example of the urethane type moisture curing 
adhesive is a moisture curing hot melt adhesive mainly comprising a polyester type isocyanate 
pre-polymer, which is a commercially available product. 

In this embodiment, a solvent type adhesive may also be used as the adhesive 40. As 
described above since the closed-cell cellular material 14 is disposed between the PVC layer 12 
constituting the skin material 10 and the cushioning material 20, migration of the solvent to the 
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PVC layer 12 is prevented. 

In the motorcycle seat S of this embodiment, as shown in Fig. 1, the skin material 10 and 
the cushioning material 20 are bonded within a region 50 which is inward of the ridge 23 of 
the cushioning material 20. 

The bottom plate 30 is molded from a synthetic resin in this embodiment. On this bottom 
plate of the synthetic resin, the cushioning material 20 is placed and the cushioning material 20 is 
covered with the surface material 10 and the periphery of the skin material 10 is secured to the 
back of the bottom plate 30. While the bottom plate 30 is made of a synthetic resin in this 
embodiment, various other materials may be used for the bottom plate. 

The periphery of the skin material 10 can be secured to the bottom plate 30 with a 
securing means such as staples, or by applying high frequency welding. 

Since the skin material 10 in the present invention comprises materials that can be welded 
by high frequency welding such as the surface material 11 made of a vinyl chloride- acrylate 
copolymer resin or a vinyl chloride- methacrylate copolymer resin and the PVC material, high 
frequency welding means such as supersonic welding or radio frequency welding can be used. 
The periphery of the skin material 10 can be reliably and efficiently secured by high frequency 
welding. 
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In this embodiment, a motorcycle seat S is used as an example, so that the cushioning 
material 20 is placed on the bottom plate 30, and the periphery of the skin material is secured to 
the bottom plate 30. However, in other seats, for example, a seat for use on construction 
machines, the cushioning material is placed on a frame, and the periphery of the skin material 10 
is secured to the frame. 

In the method of manufacturing the motorcycle seat S according to the present invention, 
an adhesive is first coated on the cushioning material 20, and the water proof film 21 is appended 
to the cushioning material 20. In this embodiment, with the concave groove 22 formed in the 
cushioning material 20, the water proof film 21 is cut off along the concave groove 22 with the 
concave groove 22 as a guide line. 

Adhesive is then coated on the region 50 inward of the ridge 23 for the seating area of the 
cushioning material 20. In coating region 50, adhesive 40 is coated on one or both of the skin 
material 10 and the cushioning material 20. 

Finally, the skin material 10 and the cushioning material 20 are press-bonded together to 
cover the cushioning material with the skin material 10, and the periphery of the skin material is 
fixed by heat treatment or tack last treatment as previously described, to complete the motorcycle 
seat S. 
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Instead of the manufacturing method described above, the skin material 10 may be 
molded into a concave/convex shape by vacuum forming and joined to the cushioning material 
20. By vacuum forming the skin material 10, the skin material 10 can be conveniently provided 
with the concave/convex shape. 

5 In the prior art, when a motorcycle seat S having a complicated concave/convex shape is 

to be formed, a spherical configuration is formed by stitching a plurality of skin materials 110 as 
shown in Fig. 12 to Fig. 14 to provide the skin material 10 with a concave/convex shape 

j! conforming to the seat configuration. However, when vacuum forming is adopted, even a 

%j motorcycle seat S having a complicated concave/convex shape can be formed, for example, as 
1 CP shown in Fig. 9, with the skin material 10 provided with a concave/convex shape conforming to 

f , the seat configuration. 

q Fig. 7 shows a motorcycle seat S using a skin material 10 molded by vacuum forming. 

Fig. 8 is a cross sectional view taken along line C-C in Fig. 7. As shown in Fig. 8, an adhesive 
40 is coated on a skin material 10 molded into a concave/convex shape by vacuum forming, and 
15 a cushioning member comprising a cushioning material 20 and a bottom plate 30 are placed 
under pressure in a mold frame and secured. 

Alternatively, adhesive 40 may be coated on skin material 10 molded into a 
concave/convex shape in a mold frame and then skin then charged with a starting precursor for 
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urethane foam and molding the same by framing. 

The vacuum formation of the skin material 10 can cope with a cushioning material even 
if it has an abrupt concave/convex shape thereby enabling freedom of design and enabling high 
performance. 

In the foregoing embodiment, motorcycle seat S has been described as a single-seat type 
motorcycle seat, but it may be a two seat type as shown in Fig. 9, and there is no particular 
limitation on the shape of the seat. 

The present invention offers the following advantages: 

(1) Since the skin material and the cushioning material constituting the vehicle seat are 
bonded by adhesive coated in the region inward of the ridge, which region constitutes the seating 
area except for the top end of the seat, the skin material is not secured at the ridge which most 
undergoes the localized load, so that no excessive force is exerted on the skin material thereby 
preventing flexion or creasing and providing a vehicle seat of favorable appearance. 

(2) Since the skin material is not bonded but left free from the vicinity of the ridge of the 
cushioning material to its peripheral edge, covering to the cushioning material and assembling 
work such as tack last treatment can be conducted easily to improve the operation efficiency. 
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(3) Since the concave groove is formed in the cushioning material on the side facing the 
skin material including the seating area, at a position spaced apart by a predetermined distance 
from the joining line between the skin material including the seating area and the skin material 
outside of the seating area, the water proof film can be appropriately positioned by disposing the 

5 water proof film under the skin material outside of the seating area and extending to the position 
of the concave groove with the concave groove serving as a guide line. 

(4) The skin material is a laminate which comprises the PVC layer, the substrate fabric 
; S made of knitted material and the closed-cell cellular synthetic resin, in succession and surface 
\j material, e.g., acrylic or vinyl chloride material, is applied over the PVC layer. Since the surface 

1 (P material forms the exterior of the skin material, the surface material can be embossed to provide 
f r a seat surface with a leather-like feel, to obtain a satisfactory vehicle seat having a good 
iU appearance. 

(5) When the vinyl chloride-acrylate copolymer resin or the vinyl chloride-methacrylate 
copolymer resin is used for the surface material, high frequency welding can be applied to bond 

1 5 the skin materials to each other and to secure of the periphery of the skin material to the bottom 
plate reliably and easily. 

(6) Since the substrate fabric is disposed adjacent the PVC layer, when the skin material 
is pulled, the tension is not directly exerted on the closed-cell cellular material, thereby 
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preventing breakage of the closed-cell cellular material. 

(8) Since the closed-cell cellular synthetic resin material is present between the PVC layer 
constituting the skin material and the cushioning material, migration of the plasticizer contained 
in the PVC layer through the substrate fabric to the cushioning material is eliminated and 
degradation of the cushioning material prevented. 

(9) Since the closed-cell cellular synthetic resin material is present between the PVC layer 
constituting the skin material and the cushioning material, migration of the plasticizer contained 
in the PVC layer through the substrate fabric to the cushioning material can be eliminated to 
prevent the PVC layer from hardening due to loss of the plasticizer and to preserve the feel of the 
seat. 

(10) Since the closed-cell cellular synthetic resin material is present between the PVC 
layer constituting the skin material and the cushioning material, migration of the amine catalyst 
contained in the cushioning material to the PVC layer can be eliminated to prevent discoloration 
and fading of the PVC layer. As described above, it is possible to prevent deterioration of the 
aesthetic appearance of a vehicle seat constantly exposed to the weather. 

(11) Since the closed-cell cellular synthetic resin material is present between the PVC 
layer constituting the skin material and the cushioning material, even if a solvent type adhesive is 
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used for bonding the skin material and the cushioning material, the solvent contained in the 
adhesive does not migrate to the PVC layer, to discolor the PVC layer. 

(12) Since a crosslinked cellular material of excellent heat resistance is used for the 
closed-cell cellular material, it is possible to prevent degradation of the cellular material even 
when it is exposed to broiling temperatures for a long time. 

(13) Since the PVC cellular material is used as the closed-cell cellular material, a 
cushioning material having poor water resistance, can be covered firmly to ensure weather 
proofness of the seat and to provide the skin material with a leather-like feel. 

(14) Since a shock-moderating property is obtained by placing the cushioning closed-cell 
cellular material on the cushioning material, it can moderate shock to the rider and provide high 
durability with less deterioration caused by abrupt shifting of load upon sitting. 

(15) Since protein is contained in the skin material, it provides the surface of the vehicle 
seat with non-tacky, smooth and fresh feel. An undesirably moist feel of the seat during sitting is 
also eliminated and cleaning of the seat surface is facilitated. An appropriate gloss can be 
provided for the seat surface to improve the appearance of the seat. 
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ABSTRACT OF THE DISCLOSURE 



The vehicle seat of the invention includes a cushioning material having a ridge 
surrounding and defining a seating area on the cushioning material and a skin material covering 
the cushioning material. The skin material and cushioning material are bonded together only 
within the seating area. The skin material is a laminate including, in succession, a PVC layer, a 
knitted fabric and a closed-cell synthetic resin foam. A water proof film may be interposed 
between the cushioning material and the skin material outside of the seating area. 



